nisms causing work-related burnout and mental ill-health among hospital physicians at risk for resigning their current job 1, 2) : furthermore, if burnout and poor mental health can be prevented, understanding the direct and indirect factors related to them are also important for implementing effective measures for preventing the collapse of the healthcare system in Japan. Given the importance of painful working conditions as likely main causes of burnout and poor mental health among hospital physicians, research addressing the working conditions, job satisfaction, burnout and mental health among Japanese hospital physicians is of extreme importance.
Williams et al. demonstrated that job dissatisfaction is directly related to burnout among physicians 4) . Much research literature substantiates that poor working conditions, especially overwork and poor work control, are strongly related to dissatisfaction and burnout among physicians 3, [5] [6] [7] [8] : moreover, physician dissatisfaction is also significantly associated with patient dissatisfaction 9) and low patient adherence to medical treatment 10) .
In this study, we aimed therefore to analyze the interrelationships between working conditions, job satisfaction, burnout and mental health among Japanese physicians, using a path analysis technique which can delineate complicated causal pathways and quantitatively demonstrate whether an independent factor is directly or indirectly associated with an outcome with interest 11) . For measuring working conditions, we focused on poor work control and the number of on-call duty days or nights in this analysis, since these two factors are considered to be the main reasons cited by physicians leaving hospitals 1, 2) .
Subjects and Methods

Participants
For this Japanese Physicians Work Life Survey, the study participants were recruited in September, 2007 by using multiple E-mail lists which are exclusively for Japanese hospital physicians working in hospitals (inpatient beds ≥20). The invitation E-mails, to participate in the survey, were sent to all physicians enrolled on these lists. The solicitation E-mail included a brief introduction describing the objectives of the study, as well as statements guaranteeing both the confidentiality and anonymity of responses. The Institutional Review Board of Kumamoto University School of Medicine approved the study.
Instruments and data collection
For evaluating job satisfaction, we used a section of the Japan Hospital Physicians Satisfaction Scale (JHPSS), which is a 28-item instrument with the following six dimensions: relationship with other medical doctors; burden and business; community; relationship with co-medical staff; compensation; and, patient care issues. Responses to these items were rated using five-point Likert scales ranging from "strongly disagree" to "strongly agree". Reliability and validity of the JHPSS section we used was examined using a validation survey among Japanese physicians, with adequate psychometric properties; this validity and reliability have been previously demonstrated (Ozaki, Bito, Matsumura; Development of the Japan Hospital Physicians Satisfaction Scale, in press).
As for the instruments related to burnout in this study, we used the Japanese version of the Maslach Burnout Inventory 12) . Its reliability and validity has been previously confirmed 13) . The Maslach Burnout Inventory comprises 22 items with three subscales, including emotional exhaustion (EE), depersonalization (DP), and personal accomplishment (PA). The seven-point self-rated Likert scale responses ranged from "none" to "everyday" for the magnitude of frequency (0-6). Total scores of each subscale were calculated by adding up the scores of each item; however, since the PA subscale has been rarely used in terms of relating overwork and work stress to burnout, we utilized the EE and DP subscales in this study. For determining the prevalence of burnout, physicians with high EE scores (>27 points) and high DP scores (>10 points) were considered as in a burnout state.
For determining mental health, we used the 12-item version of the General Health Questionnaire (GHQ12), which was developed by Goldberg to evaluate changes in psychological condition 14) . Possible answers to each question were as follows: not at all/better than usual; same as usual; worse than usual; and, much worse than usual. Total scores were calculated by adding up each score. A higher total score indicated the poorer mental health.
Work control was evaluated using a self-rated magnitude of controllability question regarding day-to-day aspects of practice in multiple settings, based on study items prepared by and analyzed by McMurray et al 15) . We asked: "How much control do you have over each of the following?" The work-setting items included the following: selecting physicians for referrals; deciding when to admit to the hospital; determining length of hospital stay; prescription contents; details of office scheduling; selecting diagnostic tests; paperwork volume; work hours; unexpected work volume; volume of patient load (inpatients plus outpatients); work issues (office space and facilities); and, control of working pace. The four-point self-rated Likert scale responses ranged from "slight or none" to "extreme".
Regarding the reliability of the instruments, Cronbach's Alpha Coefficient was 0.83 for job satisfaction items, 0.89 for emotional exhaustion items and 0.77 for emotional exhaustion items relating to burnout, 0.87 for mental sta-PHYSICIAN WORKING CONDITIONS AT JAPANESE HOSPITALS tus items, and 0.83 for work control measurement items. The questionnaires also included items related to demographics (age and gender), specialty, the number of oncall duty (average days of overnight work plus weekend work in a month), and the average daily sleeping time by considering both weekdays and weekends (hours/day).
Statistical analysis
Based on our hypothesis that the mechanism causing burnout and poor mental health among Japanese physicians was due to poor work control, overwork, sleep deprivation and poor job satisfaction, a path model was developed utilizing a structural equation modeling procedure with maximum likelihood estimations for path coefficients 16) . Given the degree of association between independent and dependent variables in our dataset, this procedure produced the best fit model including only significant path coefficients 11) . We constructed the model with a sequential pathway from EE to DP and another pathway from EE to poor mental health, based on published results indicating that the probable progression was from an EE state to a DP state 17) .
Unstandardized path coefficients can be used for estimating their effects between the real variables. For instance, if the unstandardized path coefficient was one, we can estimate that the increase in one unit of causative variable is related to the increase in 1 unit of outcome variable. On the other hand, standardized path coefficients can be used for comparing them by the strength of association between different paths represented in terms of standardized variables.
Multi-group path analysis of the two groups, men and women, was conducted and was compared to the first model of all physicians, using several fit measures. In this multi-group analysis, path coefficients were also estimated separately for men and women. The fit measures included relative χ 2 , comparative fit index (CFI), and root mean square error of approximation (RMSEA), as these are the most commonly used indices 16) . Detailed description of fit indices in structural equation modeling can be found in the textbook chapter by Yuan and Bentler 16) . The relative χ 2 is calculated by model χ 2 /degree of freedom (df) and this statistic increases with a larger sample size and thereby a higher chance of the significance. The CFI evaluates the relative fitness by comparing the substantive model to a base model about the better explanation for the covariance structure. CFI values >0.90 indicate good fit of the model 16) . The root mean square error of approximation (RMSEA) estimates the lack of fit in a model compared to a saturated model. Values of RMSEA <0.10 is indicative of a good model 16) . STATA version 10 (Stata Corp, College Station, TX, USA) was used for descriptive statistics and AMOS version 7.0 (SPSS-Japan, Tokyo, Japan) was used for structural equation modeling. A two-tailed p-value <0.05 was considered statistically significant.
Results
We distributed questionnaires by mail to 336 physicians who had responded positively to the solicitation E-mail. We received the written responses from 236 physicians (response rate, 70.2%). Of all respondents: 60 (25.4%) were women; 75 (31.8%) were generalist physicians (primary care or general internal medicine); the mean age was 40.9 yr (range, 26 to 67; SD, 7.8); and postgraduate clinical experience was between 3 to 42 yr (mean, 15.8; SD, 7.4).
The mean number of on-call duty was 6.0 in a month (range, 0 to 20) and the mean of average sleeping time was 6 h in a day (range, 3 to 8; SD 0.9). The majority (89.0%) of the participants claimed that their annual salary was 5 million Japanese yen or less (1 US Dollar = 118 Japanese yen in average rate of 2007). Mean score for emotional exhaust was 23.4 (SD, 11.6) and that for depersonalization was 7.0 (SD, 5.9). Correlation coefficient was 0.65 between emotional exhaust and depersonalization scores. Among the total of 336 physicians, 19% were considered to be in a burnout state.
By analyzing the paths between work control, job satisfaction, EE and DP of burnout, and mental health along with on-call duty and daily sleeping time, path analyses produced a model with significant path coefficients (Fig. 1) . The standardized coefficients shown in Fig. 1 are all statistically significant. Table 1 job satisfaction to burnout and poor mental health. Thus, burnout and poor mental health were directly related to job dissatisfaction and short sleeping time and burnout and poor mental health were indirectly related to poor work control and heavier on-call duty in Japanese physicians.
In addition, based on the relative magnitudes of the standardized coefficients, work control and job satisfaction were stronger factors for burnout than on-call duty or sleeping time.
Next, the multi-group path analysis was constructed to generate separate subgroup models of men (Fig. 2) or women (Fig. 3) . Path coefficients obtained by the multigroup path analysis are shown in Table 2 . The path coefficients from sleeping time to job satisfaction were still statistically significant among women but not so among men. Thus, sleeping time was related to job satisfaction more likely among female physicians but less so among male physicians. Table 3 shows goodness-of-fit statistics between the model of all physicians combined and that of multi-group path analyses. χ 2 /df and comparative fit index of the model of all physicians were all greater (better fit) than those obtained from the multi-group path analysis model. The root mean square error of approximation was smaller (better fit) in the multi-group path analysis model than in the model of all physicians combined. Thus, it may be better to use the model of all physicians combined as a reasonable representative mechanism for covering both genders of Japanese physicians.
Discussion
Our path model indicates that poor work control and heavy on-call duty are directly associated with job dissatisfaction and short sleeping time and indirectly associated with burnout and poor mental health. This is the first path analysis study among Japanese physicians to show the pathways to burnout and mental ill-health from poor working conditions as fundamental root causes. Poor work control can lead to job dissatisfaction, while heavy on-call duty can cause job dissatisfaction and short sleeping time; furthermore, job dissatisfaction and short sleeping time can result in burnout and poor mental health 18) . Work control and job satisfaction seem stronger factors for burnout than on-call and sleeping time. Thus, it is important to implement concrete and decisive measures for improving work control and preventing overwork among Japanese physicians. A review of existing literature indicates that there is a strong positive association existing regarding physician dissatisfaction, burnout, and physician turnover. Hospitals with higher levels of physician dissatisfaction have resulting higher physician turnover rates 5) . Some adverse effects of higher physician turnover rates include discontinuity of the care provided by physicians to patients, instability of the patient-physician relationship, institutional unpredictability, an actual shortage of physicians, and eventually departmental and hospital shutdowns 19) .
Indeed, multiple observations, including governmental reports and mass media reports, remark that the Japanese healthcare system is currently at risk of collapse because of the rapid increase in physician resignations in hospitals throughout Japan 1) . In addition, an increasing number of hospital physicians have committed suicide recently and Japanese courts have ruled that the reasons of the suicides, in many cases, were due to their overwork ("Karoshi" in Japanese) and the courts ordered hospital administrators to compensate the bereaved families 2, 20) . Improving working conditions is critical for preventing further massive resignations of physicians and for maintaining a durable healthcare system in Japan. In particular, politicians and policy makers should be informed on these crucial findings and causal relationships, since immediate and extensive measures can be implemented more effectively by those responsible for regulating and controlling physicians' work at the national level.
The multi-group analysis of both genders suggested that short sleeping time is more important for job dissatisfaction among female physicians than among male physi- 21) .
Another possibility was that men had less willingness to admit to fatigue than women. Thus, ensuring enough sleeping time is important for improving job satisfaction for female physicians particularly among specialties, such as pediatrics and obstetrics/gynecology, in which many female physicians are working; however, the Japanese government estimates that there are only 2.5 pediatricians per pediatric department at hospitals with pediatric departments, and that 97% of these pediatricians work consecutively for 32 h or more when they are on call not only in-hospital call but also at-home call 22) . In addition to the 32 h or more workdays, they are on call every second or third days on average because of the vicious cycle resulting from the shortage of physicians in this area 22) . Regarding short sleeping time, there may be a possibility that some physicians have insomnia rather than sleep deprivation. Heavy oncall duty and/or poor work control could lead to depression with insomnia or poor-quality sleep among physicians 23, 24) . Depressed physicians may report that they had short sleeping time but this shortness of sleeping time would derive from insomnia but not from sleep deprivation. Thus, we may also need to consider possible mood disturbances in physicians with short sleeping time.
There are several limitations in our study. Firstly, the study design is cross-sectional and the sample size is relatively small. Thus, our findings may have inferential and generalizability limits. Prospective longitudinal and a larger-sample study may be needed for confirming the effects of work control and overwork on multiple dimensions of physician psychological well-being; however, since a growing number of reports, including this one, indicate that physician overwork and poor work control in Japan are evident and urgent, swift and extensive measures should be implemented for preventing what could become a healthcare collapse.
Secondly, there may be sampling bias, due to the recruitment of the sample by E-mail solicitation from participants in multiple E-mail lists. Data on the exact number of subscribers to each e-mail list could not be obtained. Many of the physicians choosing to participate in the survey might have done so because of their poor working conditions and consequential high interest in work issues or because of their burnout state and accompanying higher interest in mental health issues.
Thirdly, although we used the number of on-call duty days or nights as a general indicator of physician overworking, additional factors are also likely to contribute to overwork among Japanese physicians. These factors include the unpaid extra overtime work after the end of the working day, the midnight telephone calls from hospital staff because of the lack of an in-charge system for communicating the unexpected events related to patient care, the obligation to keep a cellular phone on 24 h a day, 7 d a week and the obligation to remain within a set geographic area 24 h a day, 7 d a week. These existing working conditions have already caused deleterious effects on the job satisfaction and mental health of Japanese physicians; therefore, including these multifaceted working condition measurements into an analysis is needed for further clarifying the true risk factors for job dissatisfaction and poor mental health among physicians.
In conclusion, despite several limitations, our results demonstrate causal pathways from poor work control and heavy on-call duty through job dissatisfaction and short sleeping time to burnout and poor mental health. Short sleeping time is an especially important factor for job dissatisfaction among women more so than among men. Work control and job satisfaction are more likely to be important for burnout than on-call and sleeping time. Many Japanese hospitals are likely to have high levels of physician dissatisfaction, burnout, or poor mental health and thus have higher physician turnover rates and therefore be at a higher risk of having a hospital shutdown occur. For preventing a massive collapse in the healthcare system throughout Japan, politicians and policy makers should implement immediate, extensive and decisive measures to improve work control and reduce overwork among physicians working in Japanese hospitals.
